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IRRIGATION GUIDE 


A concise treatise on IRRIGATION. Designed 
for the practical Farmer, \vl o is c<n vinced of the ad¬ 
vantages of irrigation, U t dees not know how to 
practice it. 
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IRRIGATION 


Can be had 




with GASOLINE ENGINE and pump. 
w<* can furnish Engines from 2 to 50 horse power 
1 hat are RELIABLE DURABLE, ANI) 
ECONOMICAL. 

(’ <st, of operating, one cent per horse power per 
hour. We furoish free with every Engine an 
Electric BATTERY to explode the Gas, that will 
1 ;st 4 months without any attention then it can 
b renewed a .d wdl last 4 months more, andso on 
for all time. We do not use a red hot tube to 
< ' olode the gas that has to be replaced with a new 
one almost daily. 

Foos G-as Engine Co., 

SPRINGFIELD, OHIO. 


INTRODUCTION. 


When we reflect, kind render, upon the 
bonder Till growth of population of the United States, 
Htiat we .ore Tie;lrlv doubling in numbers every 
t* yen if 'year s, aid when we remernb'r, that, the 
science'V>it*ie age has i^nislr d pestilence, and that 
the humanity of the age is fast vetoing war, then 
will wf‘ ge^ that .tin 1 limit v <>i’ food supply is The 
on ] Y limit to the in r! as- of our poimhition. 

The numb r of a res of ;.< ( iieultural land, 
ca mbl be doubled f< r each suce.-.ssive generation, 
Tne available Land, is now pr; cticall/ . occnpivd. 
Tneii how snal food uruha.iion, k ep once with 
. the increase of liopukifcion ? The question is 
answered in the magic word IK^IvtATIOX. 

Without water, neither plan' nor Aaianl life can 
exist. Neither can a Ula.it attain perfection, if 
deprived of sufficient moisture at anv stage of its 
growth. Drought is the most prolific cause of 
failure of crops, w.iilo irrigation not on!/ makes 
crops sure but doubles, an 1 q in Irupies the yield. 

T.ie {Secretary of Agriculture says, 

*• *r> • * 

.'“Congress, realising th it Err g ■„ i >n is i,i a sense, 
a new agricultural question, .»as charg' l the 


ior to 


department, with its c > isi 1it*. >a, N > ; : 

West alone, but for t’l3 Extras well. There 
•are Seasons, when a little water, properly dis- 



tributed, would add iinmensly, to the products 
East of the Mississippi.” 

There are thousands of 'Farms east of the Miss¬ 
issippi, that could be irrigated with small ex¬ 
pense, compared to the advantage to be- derived. 
Corn lands, that usually make 40 or 50 bushels 
per acre, would with one or two irrigatings, during 
the dry time in July and August,maxe 80 to 100 
bushels per. acre. Wheat lands, producing 10 
to 20 bushels per. acre, ought with one irrigating, 
make JO to OO bushels per. acre, and so ; on. 
through the list. 

It is not uncommon in the w< st, to see Irish 
Potatoes weighing J and 4 pounds each, or wheat 
turning off 40 a id 0O bushels per. ; acre. and 
Oats lOv) bushels per. acre, with'no :ipfiarehtad¬ 
vantage, except water when needed. 

This little work, however is intended for the, 
practical Farmer, . Klst, West, North, or heath, 
who is convinced of the advantage of Irrigation, 
but does not 1 n >\v how to practice it. 






* (• 


SURVEYING. 


I. 


The first, thing in Ditch construction, is to 
surveV'iind st&ke off -your ditch. * ; • „• y- •« . 

^ ,** * V v t r * 

You need not pay a- professional surveyor for do- 
ingit, bat curt do .it yoiu* syH*. • ; j ; ;-.v 
For';i : durvev-in<y' instrument, use ;i .board, six- 
tec i and b a*'naif foot long', eight. ; inches wide, 
and one men- thick witu one. striugiit-edge.-.The 
oth r edge should be dressed oi’fy leaving the 
bo trd eight-inches wide in the ooiHer, ;-nd sloping 
do»vu to .'ioout four inches at .each. epd. This ':’to. 
.m iKe it light, and 4 * leave it* strong^.^o;■avoid.'spring 
-i-iig. y Then . unify on ea<*h <md ..ft? * thy board, a 
leg, about thirty inches. logs sshould be 

exact! v r the saitie length. 

- V : 'C 


> » I T 


.*# • 
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* 

s 


•'•-■'.I 




F{ir i. ..... . 



dcMfh two peg^ jUst sixtieii arid ouch i!f feet apart, 



and just tu a level with the waters surface, 
place the legs of the board, on these pegs, 
adjust your spirit level, on the cer 

of The board, so the bulb indicates level, fasten 
the level securely, so that it eannot jar loose, 
or vary. Now your surveying board is simply a 
big level, on legs but you do not want to make 
your ditch level, iso haying, decided the amount of 
fall you wish to give your ditch, say one eighth 
pf an item to iuc. ; i*ou,. ..uveii. you want to saw off 
from one of. your board. Then 
mar.v S, for short, and in surveying, 

alhvava ' run tlio*. short end,*..toward the the head, 
or source of the ditch. 

NOW, put a screw , in inch «ud ol the board, for 
sights. . Let tlie sight on H. . eim,\> stand one 
eighth iinr'i. higher li* .n t .u .sight, on the other 
. end:; See fc'Uy. 1. . ^ . , : . . . 

If. ryou have faithfully follow ed instructions, .you 
have a surveying board that will do the work 
just as correctly, as the most expensive surveying 
instrument made. 

Now 4 to survey a ditch. Commence at the 

♦ 

highest point of land t-iiat you propose to cov¬ 
er w T ith yonr ditch. Set the surveying board 

with S. end pointing toward tlo* source of 

w r ater supply. Mine S. end until level is indi¬ 
cated. T.icii have vour Oe-.K-r drive a stake at 

t ■; *- l • # * 

the foot of S. cud. If the laud i» sloping, drive 
the pegs on the lower side. Then move up 
settiug the long leg at the stake, just wiiere 
ttfe S. leg was. move S. leg a bout until level 


t 


'ri'XS 


h lulled. 


^/ftakcs arc to 

*and follow 


llic-n drive stake 
mark your survey 
it afterward. 


us hc?o:\. The 
so you can find 


In surveying across a swag, or depression, 
which you mean to .fill, or a hollow or gulch, 
which you mean to flume, ora steep lull side, 
that you can ot stand on, you proceed as folows. 
Take a o )«im tnree feet* long, alia i.:ree or. .'our 
inches wide, ret. at S. end of surveying - hoard, 
and mark a spot for a target, just as high 
froai the ground, as, the ,top of the sight on 
the S. end of surveying board. . 

Now with the S. .end setting, at the last 
peg drove, turn the ,other end until the board 
p >Lilts straight across the swag, gulch, r-r b: nk. 
L >wer, or raise the long leg, uutil Mel.. send 
a min across with tiie Target, letuhim mo. e it 
a lout, until the target comes in . dine with the 
sights. T.ien drive a peg at the foot . of w the 
target. Then move up to this peg and pr, ce< d 


as before. . . 

In surveying for Flumes,, you should if pos¬ 
sible, give one inch, fall to the rod. In order that 
less, lumber, and work will be required in its 
c rut ruction. ... u- . 

j 


t.Vi 

i 1 


p cr. 
* • 

It s 


And that less weight 
fl i it As a gt /c.i .* 
thni; i a linn* at 
sec > 1 1, would b x re In 
e it throi'h at tic rate 


of water will be on 
•v-v.L i • o.’ water, fl^w- 
tlic rat'*, of two f et 
ei iu weight one li If, 
of four, foot per. sec. 



Then 

to 

s 

FurVeV tvith 

inofe fall, 

i ^ 

, raise the 

ai'fit on S. 

4 

. and 

of board, as 

much as you want 

to increase 

the 

fall. Having 

' n 

finished 

w 

your sur- 

Vcv* to the 

stream, you are 

* 

ready to 

begin the 


construction of vour ditch. 

Ditch Construction. 

i 

First, it is necessary to deride on the size 

m 

of your ditch. In the \V«*t, one in h of wa 
-ter, is calculated to irrigate one acre of land. 

Water is measured thus, in Montana. A 
box is constructed, with a Head Gate, so as to 
leave an opening of six inoht s, between the bottom 
of the box, and the lower edgo of the gate. 1 he 
box is placed level, and so : rranged that the 
stream, in passing through the aperture, is 
not obstructed by back water, or an eddy below 
tii*-* g:*te, but before entering trie opening the 
stream should be brought to an eddy, and stand 
t 1 !ree inches on the Head Gate, a.id above the 
t«*p of the opening. The number of square 

inches contained in the opening, in , the meas- 
uiv of the water. 

]>v this wav of measureiug. it v.ill take about 
• » ^ ■ 
two square inches of ditch, to carry one square 

inch of water, giving one eighth inch fall to 

the rod. Of course, a ditch will carry more 

or less, according to the fall you give it, but the 


ttiofe Uk the Ipngfi 1 the diteb will be. ahd in 

land that is liable Jb wash, *nc eighth of an 


intM to thy rod, wiii b<- about right, 
n.\issary,water can be made to run 


Hut if 
with one 


thirty second of an inch fall to the rod. 


We „wilj suppose bow ever, that you want to 
i:rigate eighty acres, and will require a ditch 
two feet wide, and nine inches deep. 

Now, begin at the last survey peg, which 
•is at the waters edge, and. on a JeyeJ with it. 
:1% and shovel out a ditch of above dimension?, 


until it is made ;.wy from tlu i-. a 01.10 

ground that van be .worked with a team and 


• plow. . . 

Then use four steady horses,, and a road, or gra- 
. d,ing plow, start in where you U ft off diging, 
and plow deep, fallow the survey pegs, just 
{1 wing them up. 

Lay off its long a stretch of the ditch, as 
s •ems best. Then plow buck in the same 
furrow 7 , and if not thoroughly plowed as deep 
as nine inches, keep plowing’ in same furrow, 


until it is. Then plow' two other furrows 

the same way. 

Now to clean out the loose dirt, take a big 
solid log, ten feet long, that will square two 
fee", hew square then cut each end just in the 
shape of a big turning plow*. 

Maice the bottom a little concave, so as to 
leave the points press well to the ground. 


* 



In the top mde of the log, atid at each end* 
put in good strong Iiookh, or eyes to pull by. 
Then if you like, you can pul on handles to 
hold it steady. 

N ~>w, hitch your four horses, on this and 
<*rag through the ditch, then put to the other 
cud, and drag back when you will have most 
of the loose dirt out. 

After this, you should go over with pick, 
shovel, and surveying board, : nd finish up, 
by working off the high j laces. ’ 

Set the sufviviig board iu the bottom-* of 
the ditch with S. end just nine inches below 
the water level, and if the other end is too 
high, dig down until level is indicated. smooth 
off between the two legs, ns near as you cm by the 
eye. Then move up, setting 'S', end just where 
the long leg was, and proofed as btjore. 
and so on thi.o tgh,as far as you have plowed. 

Then turn in a little water, to test if it 
will run, which it will be sure to do, if von 
have, made no mistakes. 

It is well to all ways be careful, and sys¬ 
tematic. remembering that, what is worth doing 
at all, is worth doing well. 

jh> not lay off too much at once, but rather 
finish up as you go, and test it by runing water 
through it. 

A large proportion.: of 'irrigation ditches made, 
are made the first time, up hill. In*such cases, 



there is no other r<mc*dv, hut to make a hew 

%> ' 

ditch. 

H ‘lore going too 1’ar, put in a good substantial 
Head Gate to kt the water in or turn it out. It 
should be put in so that it will not wash out, 
and should be of sufficient height to prevent 
overflow. 

If a larger ditch is desired, than the one de¬ 
scribed, there is probably no latter wrv, than 
to use ordinary R. R. scrapers, for moving the 
lo «se dirt. Three term;-. w th drivers and one 
man to fill scrapers, is about the lust <i\w. Ti e 
drivers dumping the scrapers. This 1 way, the 
ditch should be plowed as wide as wanted, 
then scraped out, then plowed again and scraped 
dumping in the vacant places, to make a solid 
hank of the loose dirt. 

Which will require about three plowings 
and scrapings. 




Plumes. 

We now suppose that you have finished the 
<iitoh to the baiiK of a gulch, that you want 
io flume, the ^lumber to be used, for the size 
ditch under consideration, should be twelve or 
fourteen inches wide, and one and a half 
inches thick, and sixttcu. and a half teet long 
for bottoms. Ten or twelve inches wih'*. one 
inch thick, and Mxteen and a half f< et hug, for 
sides. Four inches, square, for uprights, and 
two by four inches for caps. The ground sills 
should be six by* six,or round timbers of simular 
size^ hewed on top side. Fig. 2. shows maimer 
of constructing supppits. 




X nt 

4 

tiit* 

l«g 

the 


For convenience in sawing eloped of 
rights you should make a big wooden s«j 
as shown in Fjg. 3. make it oi six 
board, the blade sixteen' feet, long. 

Tongue four feet, and sliding tongue 
t vo feet long. Mark it off correctly in 
t vet, inches, and fractions. 

Now ta*e a log or timber, six « 
or eight feet long, and bin • across the 
ditch, at the commencement of the 
flume, this to anchor tin fin me to. 
it down one and a halt iochc-s b» low 
bottom of ditch. The top side of 
should . have a smooth face, to nail 
bottom of flume to.# After it is in place 
and level, tamp in dirt, h vol with the 
face of log. Now, with straight edge, 
sixteen and a half feet 1 ; g. M 
for the place to set the sill, ior __ 
the first ; upii,h*’ timbers to set 
oi. M-^ire on a level, set the 
Bill in the g «*aud, set it.level 
and s(p:? re a toss. Now 
the straight edge,on the 
sd 1 . Mep^nre the height 
second sill, up to level 
the first sill, say three feet and 
<*no inch. , 

Then set the slide tongue of 
square, at three feet, leaving 


up- 
*iare, 
i inch 


2 1 


with 

first 

from 

with 


Fig. 3. 
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off the one Inch, fot fall to the filmic. 

No\y to g! t the slope, to saw the uprights, 

place the square on the timber, with the top 

end of timber, at .one on slide tongue, and 
the other: end at two on stationary tongue of 

square. MarK on the heavy lines as 

shown in Fig. 8, Saw, and moiv 

tise on cap, v hieh should be two and a half 

feet long*, lcav : ng three inches outside each mor¬ 
tise, nail on brazes, as si own in ’Fig. 2. 

Now set up in positiu-n.rz-d toe nail lotion s to. 
sill. 'Then i aii <n li e bottom of .l.mne, 

and set a br^ce under the center of flume bot¬ 
tom. Now measure, and set the sill, for the 

next set of uprights. Then with jour straight 
edge, and level, find the d’strnce* between the 

level of sills number three, and sill number ,two, 
say two feet and eleven inches. 

Leave off one inch for iail,tak.e two- feet ten 
inches, and add to the height of the last set 
of uprights, which was three feet. That gives 
five feet ten inches, take off one inch for fall, 

set slide; tongue at five feet ■ nine .inches, lay 

you l* square on the' timber, top- end as before 

and bottom md at two ' feet six inclus. 
c’Vsiig wide* base, as -the uprights get longer;. 
Marl, snd saw, mortise, * brace, set,. up * and nail 
;-.x before, nnd so on until yon roach the deep- 
of tlie gulch. 

o * t ' * 

suppose, that at the deepest part 

/• . i ^ 1 

> ❖ : \ / * r "3 1 i \ »1 T 

O 


e:W r»-u*t 


f T 


7 * / ' 


i tuc o'lium, your uprights are sixteen foot hug 



tiie&gUfg and set the sill {or tbe ascending' ' side. 
Find difference m levels of sills, say lour feet. 

Now to get height of upr.gots, take four 
from sixteen, equal twelve.take one inch off for 
Fall. Set slide tongue, at eleven fret and eleven 
inches place square on timber, with top end at 
one. And three feet six inches at bottom. Mark, 
saw, mortise and cap, brace, s t up, toe na 1, 
nail on Flume bottom. Measure and set next 
sill, find diff renc* in Lv Is o [<; s; y thiee 

t: kf r in t' e hi' lit of 


feet ten n h s; which 
last uprign s, 

i o 


eh v\ n 
Take 


i die 




(e.t \eu feet ami 

equals eight feet and one inch. Take off one 
i ich for fa l. Set the square at ei ht feet* Lay 
t e square on timber at one top. And three at 
bottom mark, saw, mort’V, c^.p, bia^e and set 
up. Toe nail , nail on Flume bottom. Measure 
ami set next sill find d f r nee i •• 1 veis. Say 
tiiroe feet and eleven inches, which take from 
eight feet, equals four feet and one inch. Leave 
off one inch for Fall. Set square at Four 

Feet. Place square on timber at one top, 

and * two at the bottom. Mark, saw, Mortise 

cap, Brace, setup and toe nail, nail on Flume 
bottom. Measure for next sill, which we will say 
reaches the bank; where you want to bury a 
log as at first; to anchor Flume t'.. Put it 
d>v n one and a half inch s b-dnw lev*-? with 

\ <i 

oi last set of uprights. Tairm in • ec r\ ard 

noil on Fbjrme boitora. Now \ ai- on the side 
b^-rds of the Flume. Nail blocKs vii outside 




1 ' . 1 * 

hi internals olf* eight aiici oM fourth 


feet, nd.il on buim is, to keep tne Flume from 
spreading, of warping. 

Your Flume now being finished, turn in a 
little water to test it. 

To matte a Fill, across a swag, or 
depression, you } recced similar to making a R. R. 
grade. Plowing each side, and scraping dirt to. 
center. Until you have a grade high (Hough to 
make Ditch on. Make a Culvert through the 
embankment, at the low* st part ot the swag; lor 
rain water to pass through. 

Dams. 


It is often the case, that you can 
not start Ditch,, at the water level; on account 
of cut banks; or other causes. In such eases, 
it will be necessary to make a Dam; to raise 
the water,to a level with the Ditch. 

For this purpose, nothing answers so welK as 
brush: .Willow or other long brush. Cut and 
bind the brush with wire, in bundles, as large 
rc two men can handle. Place* a layer of these 
bundles, in the creek bed; with the tops up 
the stream. Then throw in dirt, gravel, and 

rock, t" fid in and weyrht these down. 

Then .another layer of brush. And so on 
u ? 'til tin* wntor h ra^ed to the desired height. 
Then cover with rock. 



Reservoirs, 


If there is no running Stream near you that you 
can appropriate for irrigating purposes; Then per¬ 
haps the nest best, plan is to build a reservoir, 
to catch water in time of rain or melting snow, 
and hold it until needed by growing crops. 

A reservoir containing one acre, and holdii g 
water to an average depth of ten feet; will 
irrigate about forty acres* one time. 

o * 

For a resevoir site, seket a swag draw, <r 
depression,above the level of the land to be 
irrigated. A clay soil,or a soil resting on a day 
subsoil, is best. If the draw is independent of 
the main draw, which vni aim to catch water 
from,, all the better. As y*u can thus fill tlie 
r(*servoir, bv ditch connection with the main 
draw: and avoid danger of overflow. 


To build a dam; or embankment for a 
reservoir; the place where it is to be constructed, 
should be cleared of all vegetation and debris. 
And thoroughly prepared, by plowing, or trench¬ 
ing, or both. So that the earth composing ihe 
embankment, shall be firmly unhid therewith, 
at the ends, and at the bottom, end the critli 

should be srnvad evenly, and in lav« rs. not ex- 

• ' • 

cycling a foot in depth, a d s i dan p aod. tiamp 
-cd, packed, rolled or trod on .-*• ■<> firm 

a thoroughly compact mass. A cross section of 



such dditi, should be of the following proportions. 
The Width at the base, should be, not Jess than 
five times the proposed height. And the width 
at the top, should be not Lss than half the 
height. And Pe s’one oh the outer face, should 
not be more th-Ji one foot of rise, to one and 
a half fe t • f spread, a d the slope of the inner 
face, next to the water to be held brcb. should 
not be more than one foot of rise, to three feet 
of spread. 

Tin* inner face' of the dam, or embank¬ 
ment, sho.iid he imed w.th stone or timber t«- re¬ 
sist wave action. No water should be allow 
-ed to flow over the darn; but proper wasteway 
made to allow the *s a >e of surplus watt r. 

Before eon.ne n i g the on hankment, you 
should put in, ncai% the lowest point of reser¬ 
voir, a good strongbox f,i;h suitable g to, for 
luting the water out for use. The box should 
be a few feet longer than the width of base of 
embankment, a :d s’ ould be well tamped around. 
In some soils it is necessary to puddle the 
reservoir, to keep the water from seeping away. 
Puddling is done bv removing all the sod, or 
vegetation. Then thoroughly plow' and pulverize 
Mr.o, the whole surface, and turn in water, then, 
run over it with a drag, made of boards, laped, 
like wo.'Uh >r boarding. 

Tnis will 

to whiter. 


practically render it impervious 


liYigatuig irJ a Smali wa y i iof gardens, arici tfuck 
patches, can be claim to advama^e, by elevating 
water from wells, or otner sources oi: supply. iStor 
*ing the Water in small Keservoirs. and where 
the elevation is not too great, and the water sup¬ 
ply is sufficient, this can be done quite exten¬ 
sively. There are various ways of raising water, 
among which are. Hydraulic Hams, run bv 
water its self, L : nk Belt Elevator*, And pumps,run 
by water wheels, * Wind null, llo s •, Steam, or Gas 
power. 


Applying Water to Crops. 

Grain should usiralv not be irrigated until it has 
made sufficient growth tu shaue the land, ; > the 
land tends to run together pack and Lake,* when 
exposed to the direct rays of the sun, after being 
irrigated. Hence, the importance of conserv 

-ing the moisture, furnished by spring rains. 
This is accomplished by deep plowing, and thor¬ 
ough pulverization of the soil, before planting, 
or sowing; and in hoed crops, by frequent cultiva 
tion. 

The water should be conducted in the main 
ditch, to, and along the highest part of the field to 
be irrigated. Grain, Hay, and other crops not 
grown in rows, are irrigated by Flooding. that 
is, the water is made to flow ovir the whole 



surface of the* land, if the land lays comp^fattyjy 
level, or gradmdv sloping, but not undnmtmg the 4 
sioe or lateral ditches siiould be made .ruiijjidg’'- 
with the greatest slope of the land, commencing at •* 
the highest and running direct to the lowest part 
of the land. The ditches arc ma le bv . running, 
an ordinary stiring plow twice through: throwing 

a furrow each wav; these furrows form rims to the . 
ditches for keeping the water in bounds ef tlie 
strip being irrigated. These ditches shoiilu' be 
about thirty reive feet apart and over the v. ' #-de 
field and can be made ;mv time after ill* grain 
or crop is sown. Now mike a dam across .the 
main ditch so as to turn the water in between the 
first two side ditches, take your position in front 
of the water and with a shove! keep t 1 e water flow -<• 


-i ig evenly over the thiity -tLr-elect spree *iiot 
allowing it. to hie; k < vu* the rims in to the iliicius. 
as soon as the water runs through to the lower end- 
of the land, Change it to the next space. If the 
water is kept flowing evenly over the spaces the 
subsequent irrigatings will be quite easy. 

If the land is undulating then the side or lateral 
ditches must be surveyed, and run on grade, same 
as main ditch. In this case the dit -kes siiould be 


f-> a sixty to one hundred feet apart and The 
rims all on The lower sides. 

To irrigate in This wav. begin at uighest 
poiiix of The land, puT a dam in tIk main dixeh 



so as To turn the water Out on a snace of rliir- 

* i 

ty or forty iol. Guide along m 1 <i spivad evenly 
until it reaches the next ditch below: then put in 
a dam in that ditch, and guide and spread the 
vr'tor until it is caught in the next ditch, below, 
and so on until the fi» 3d is crossed. 

Then go hack to the main ditch, and begin 

O O 

another space in the same way, and so un through. 

I)i irrigating ILk d crops, the rows should 
he laid off in a dinotion that will allow the wa¬ 
ter to run fivelv. hut should not 1 o c t e ,A m rgh 

l - K 

to wash. Hoed crops should not be flood*, d, hut 
should have furrows run between the rows, allow¬ 
ing the water run in these furrows: turning a 
snail stream in each row. Klvicr allowing it to 
c nne in direct contact with tin* plant. 

Do not allow the w.;ter o» i ligtr than neces¬ 
sity, for the moisture to meet in the subsoil uu- 
d r the row, which you can tell bv sticking down 
a shovel. 


It is the wat^r returning to the surface, from 
below, -that- does the plants most good. 

Cultivate, as soon as dry enough, after each 
i*ri gating. 


T> ' not 
* silt, 


commence to irrigate until it is realv nec- 

O v 

but after commencing, never allow the 


land, to become dry. 

A little water applied often is the best 
rule for hoed crops. 





“Water is the Gorl of the ITrrvest.” 
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